INTRODUCTION

the choice of the cementing mixtures, of the raw materials, and of the thermal
treatment best adapted for obtaining good results. As for cementation
proper, so for case hardening, the cements recommended by Reaumur are
fantastical mixtures of organic substances, stfch as the hoofs, hides, dung
and urine of certain animals. But we have no right to be too scandalized
at this when we consider the fact that many of the cementation mixtures
still largely used to-day and placed on the market under the strangest names
and under curious contracts of secrecy, are no less fanciful than those of
R6aumur; nor do they give better results.

The investigations of Reaumur gave a very strong impetus to the industry
of the manufacture of cement steel, but, contrary to the hopes of the author,
other nations profited more widely by them than France, which at that time
did not produce iron of a quality adapted to furnishing good steels by means
of cementation.

Within a few years after the publication of the investigations of Reaumur,
many factories of cement steel sprang up in various, European states, and
while the French factories had very little success (for the reason 1 have just
mentioned), those established in Sweden (for example, that of Barkinge,
opened in 1725), in Germany and in England flourished.

In the latter country it appears that the manufacture of cement steel was
imported in the year 1710 by a certain Bertram, a German operator, who had
learned the secret in his native country. But, as in other countries so also
in England, this manufacture began to develop extensively only after the
labors of Reaumur had placed at the disposal of manufacturers rules for its
execution which were much more precise and efficacious than the secrets
jealously guarded from the first by a few manufacturers, and thus wrested
from the latter the monopoly of an industry which at that time still yielded
large profits. Newcastle and Sheffield became the principal centers of the
manufacture of cement steel in England; here the manufacture was carried
out in furnaces of the type of those shown in Figs. 4, 5, and 6, based on. the
same principle as those proposed by Reaumur and not differing much from
those still used in some establishments. The pieces of iron, in the shape of
thin, elongated rectangular bars, were placed in r/oxes made of slabs of
refractory material and surrounded with simple powdered carbon," closely
packed around them. The boxes, also in the form of rectangular parallel*
pipedons about 3 m. in length by 70 cm. in width and in depth, were
placed with their longest sides parallel, on two sides of the furnace
leaving between them a space about 50 cm. long occupied by the hearth'
The charge of every furnace was about lotons of iron, and the operation
was completed after five or six days running at full heat.

The bars of steel after removing the ends, (which were forged in fagots
and sold as hard steel] were placed on the market at about 600 francs ($120)
per ton under the name of Ulster steel This name, referring to the small